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532 Dr. Golding Bird on Euderlin's Researches on the 

the Asiatic Society. I have little doubt of the longer and 
thinner cylindrical bodies being stems of grasses. They are 
seen in the rock tbssilized in clusters upright as they grew, 
with freshwater shells half-entangled about their roots. 

L X X V .  On certain Fallacies in Enderlin's l:lesearches on the 
Constitution of the saline ingredients of Animal Fluids. Bff 
GOLDIN~ BIRD, A.M., M.D., F.L.S., Lecturer on Materia 
Medica at, and Assistanl-Phgsiciau to, Gug's Hospital In 
a Letter to Richard Phillips, lgsq., F.I?.S. 

MY D~,~R Sin, 

T H E  opinion lately announced by Prof. Liebig, regarding 
the non-existence of salts of organic acids in the urine 

and other animal secretions, has, as you are aware, appeared 
to receive full confirmation fi'om the rese,arches of Enderlin, 
who, in a long communication (Liebig and W6hler 's An- 
nalen, 1844, 3 and 4, and Heller's Archiv, 1844, S. 144) on tile 
chemical constitution of the ineombustible residue of the 
blood and other fluids, has stated that in no instance, except 
in the case of bile, is an alkaline carbonate to be detected in 
the ashes left after the incineration of the extract of the fluid 
under examination. 

This remark, on a prima facie view, appears most conclu- 
sive as to the accuracy of Prof. Liebig's statement; for if an 
alkaline acetate~ lactate, or any other salt of an organic acid 
existed in a secretion, we should of course expect to find it in 
the residue of incineration in the state of carbonate. The 
almost constant alkaline reaction of the ashes of blood and 
other fluids is of course readily explained by the existence of 
the sub-tribasie phosphate of soda (3NaO+P2Os) ,  which 
constitutes an important ingredient in the residue of combus- 
tion, the absence of a carbonate in the alkaline ash being de- 
monstrated by effervescence not being excited on the addition 
of a mineral acid. 

On repeating the experiments of Enderlin with every pre- 
caution to avoid error, I obtained lbrecisely similar results in 
the ease of serum of blood and mucous secretions. The urine 
however, in most instances, afforded an ash which not only was 
alkaline, like that obtained from serum, but effervesced with 
acids and consequently contained alkaline carbonates. 

Admitting, then, the correctness of the statement made by 
Enderlin, that the alkalinity of the ashes of blood, saliva, &c. 
is owing to a tribasie phosphate of soda, and not to an alka- 
line carbonate, it may be asked, is the induction drawn by 
this chemist from these facts equally correct? From the ab. 
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Constitution of  the saline ingredients of  Animal _Fluids. 533 

sence of  alkaline carbonates in the ash, he has considered that 
no combination of an organic acid with an alkali could have ex- 
isted in lhe secretion yielding it. 

I confess, I always doubted the correctness of this opinion, 
and hope now to :ldduee satisfaetbry evidence that a combina- 
tion of an organic acid with an alkali ma 9 reall 9 exist in a soht- 
tion of phosphate of soda in considerable quantity, and get g idd 
no carbonate by ignition. 

I f  nine grains of dry tribasic phosphate of soda ( H O ,  NaO, 
P~ O~) be mixed carefully with ['our of dry acetate of soda, 
and the mixture exposed tbr a quarter of an hour to a full red 
heat in a covered crucible, a snow-white spongy mass will 
be obtained. This will be fbund to dissolve readily in water, 
to exert a powerfully alkaline action on litmus-paper, and does 
not evolve any bubbles of gas when dilute sulphurie acid is 
added to its solution, or to a portion of the substance after 
being covered with water. The  addition of nitrate of silver 
to a solution of the salt produced a copious precipitate of yel- 
low tribasie phosphate of silver. I t  is hence obvious that the 
soda left by the ignition of the acetate of soda was sufficient to 
replace the water in the phosphate, which thus became con- 
verted into the sub-salt, the acid being, notwithstanding the 
heat to which it had been submitted, in the same state as that 
existing in the common rhombic phosphate, in consequence of 
the presence of three atoms of base. The reaction occurring 
is simple enough. 

NaO, C 4 H~ 03 + HO, 2NaO, P2 05 = 3Na0, P20~ -{- C0~ H0 -~- C a H 3 0. 
The  evolution and combustion of the acetone may be observed 
when the mixed acetate and phosphate are ignited in a plati- 
num spoon. 

It  is assumed by Enderlin that the sub-tribasie phosphate 
pre-exists in a secretion, when it is found in the ash obtained 
ti'om the incineration of its extract. Of  this I venture to 
assert we do not possess a single proof. The  ordinary rhom- 
bic phosphate is in all probability the compound which exists 
in secretions; indeed in the urine very satisfactory evidence 
can be obtained on this head. I f  urine be evaporated to an 
extract and digested in alcohol, an insoluble residue contain- 
ing chloride of sodium and rhombic tribasie phosphate will 
be left : on allowing a drop of a watery solution of this salt to 
evaporate on a plate of glass, penniform groups of crystals of 
the rhombie phosphate mixed with common salt will be left. 

Without  occupying further space by alluding to other less 
important points of Enderlin's paper, I venture to hope I have 
proved that the absence of a carbonate in an ash is by no 
means a proof of the non-existence of salt of an organic acid 
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53~ M. Matteucci's _Further Researches 

in the substance yielding it, providing phosphate of soda be 
present. Therefore the researches I now take the liberty of  
criticising do not in any way invalidate the correctness of the 
generally-received opinion of the presence of alkaline lactates 
in the different fluids of the body. 

I remain, my dear Sir, 
Very sincerely yours, 

Guy's Hospital, May 6, 1845. GOLDIN~ BIRD. 

L X X V I .  _Further Researches on Animal ~Electricit 9 : O f  the 
muscular current and the proper current. (Extract from a 
letter from M. Matteucci lo M. de Humboldt.) "~ 

Pisa, March 27, 1843. 
I N  order to complete all that relates to the muscular current, 
.l- I shall first observe that I have obtained very distinctly 
signs of tension on the condenser, at the two extremities of  
my muscular piles. In the same manner I have obtained the 
signs of electro-chemical decomposition by the muscular current. 
I have been especially interested in these new researches in 
studying, in a much more complete manner than I had done 
in my preceding investigations, the relation between the in- 
tensity and the duration, after death, of the muscular current, 
and the activity of the respiration and of the circulation of the 
blood, the temperature of the medium in which the animal 
lives, its rank in the animal scale. I have worked at this for 
five months, submitting to experiment every day a certain 
number of frogs taken from the same pond. Some of these 
frogs were immediately killed, to obtain a measure of the 
muscular current;  others were placed, at tile temperature of 
the external air, in an apparatus by the aid of which I could 
ascertain the quantity of carbonic acid emitted by a frog in a 
given time : others again were placed ill an ambient medium 
the temperature of which was constantly at + 16 ° C. I have 
operated thus on frogs which had lived from --4 ° up to + 16 °. 
The result of so great a number of experiments leaves me 
not the least doubt on this conclusion: the intensity of the 
muscular current is proportional to the activity of the respi- 
ration. I have also operated upon frogs kept for a longer or 
shorter time in water deprived of  air, and which were by this 
means in a more or less decided state of asphyxia. The same 
result has always been arrived at. 

On operating upon several warm-blooded animals, I have 
verified in a more complete manner the result at which I had 
already arrived, that is to say, that the intensity of the mus- 

* From the Compte* Rendus, April 14, 1845. 
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